Mesenchymal stem cell-based prostacyclin synthase gene therapy for pulmonary hypertension rats.
Mesenchymal stem cells (MSCs) are the pluripotent cells, which enter the circulation and home to sites of tissue injury or inflammation. MSCs are highlighted as a potential cell vector for gene therapy. In this study, we investigated whether transplanted allogeneic MSCs preferentially accumulate in the lung in rats with pulmonary hypertension (PH) and if so to determine the efficacy of MSC-based prostacyclin synthase (PCS) gene therapy for PH. PH was induced in Lewis rats by injecting monocrotaline at 7-weeks-old (week 0). MSCs were obtained by culturing bone marrow mononuclear cells. Allogeneic MSCs were intravenously transplanted at week 2 when moderate PH had been established. PH enhanced indium-111-oxine-labeled MSC accumulation in the lungs, but not in other organs, 2.5-times and 6-times, 1 and 14 days after transplantation, respectively. Transplantation of MSCs transduced with PCS (PSC-MSCs), but not with GFP (GFP-MSCs), reduced PH, pulmonary arterial thickening, and RV hypertrophy at week 4. The lung prostacyclin production was impaired in PH rats, which was restored and maintained for long time by PCS-MSCs, but not by GFP-MSCs. The survival rate at week 7 was 100% in PCS-MSC-transplanted PH rats, whereas they were 38 and 44% in PH rats and GFP-MSC-transplanted PH rats, respectively. In conclusion, the gene-engineered MSCs would be a suitable cell vector for gene delivery specifically to the PH lung. The allogeneic PCS-MSC transplantation attenuated PH and cardiovascular remodeling, and improved the prognosis in PH rats. The MSC-based PCS gene therapy may be a promising strategy for PH treatment.